Maternal obesity impairs brain glucose metabolism and neural response to hyperglycemia in male rat offspring.
Hypothalamic appetite regulators neuropeptide Y (NPY) and pro-opiomelanocortin (POMC) are modulated by glucose. This study investigated how maternal obesity disturbs glucose regulation of NPY and POMC, and whether this deregulation is linked to abnormal hypothalamic glucose uptake-lactate conversion. As post-natal high-fat diet (HFD) can exaggerate the effects of maternal obesity, its additional impact was also investigated. Female Sprague Dawley rats were fed a HFD (20 kJ/g) to model maternal obesity. At weaning, male pups were fed chow or HFD. At 9 weeks, in vivo hypothalamic NPY and POMC mRNA responses to acute hyperglycemia were measured; while hypothalami were glucose challenged in vitro to assess glucose uptake-lactate release and related gene expression. Maternal obesity dampened in vivo hypothalamic NPY response to acute hyperglycemia, and lowered in vitro hypothalamic glucose uptake and lactate release. When challenged with 20 mM glucose, hypothalamic glucose transporter 1, monocarboxylate transporters, lactate dehydrogenase-b, NPY and POMC mRNA expression were down-regulated in offspring exposed to maternal obesity. Post-natal HFD consumption reduced in vitro lactate release and monocarboxylate transporter 2 mRNA, but increased POMC mRNA levels when challenged with 20 mM glucose. Overall, maternal obesity produced stronger effects than post-natal HFD consumption to impair hypothalamic glucose metabolism. However, they both disturbed NPY response to hyperglycemia, potentially leading to hyperphagia.